Pharmacokinetics in renal disease.
The physiologic perturbations associated with renal disease can have a pronounced effect on the kinetics of elimination of drugs and their metabolites from the body. Drugs are ordinarily cleared from the body by a number of routes, each of which can be characterized by a clearance value. The sum of these clearances (renal, hepatic, etc.) is the total or body clearance which is inversely proportional to the steady-state plasma concentration produced by a given drug dosage regimen. The quantitative contribution of each route of elimination to the metabolic fate of a drug is proportional to the clearance value of that route relative to the body clearance. As a first approximation, the reduction in the renal clearance of a drug caused by renal disease is proportional to the reduction in the renal clearance of creatinine. The metabolic (biotransformation) clearance of many extensively plasma protein bound drugs is proportional to their free fraction (ratio of concentrations of free to total drug) in plasma. Since severe renal disease causes a reduction in the plasma protein binding of many drugs, the metabolic clearance of such drugs will be increased. The contribution of hemodialysis to the total clearance of a drug depends on the magnitude of the clearance obtained by hemodialysis relative to the magnitude of the body clearance of the drug on a day between dialyses. To compensate for the increased elimination of a drug during hemodialysis, the dosing rate (i.e., the dose per unit of time) must be increased by the factor (hemodialysis clearance and body clearance):body clearance, where body clearance is that during a day between dialyses. Further dosage compensation may be needed if body clearance is increased during hemodialysis due to decreased plasma protein binding of the drug. Under certain conditions, an increased accumulation of pharmacologically active drug metabolites during renal failure becomes a matter of serious concern.